To assess the relation of color Doppler ultrasound (CDU) parameters with testicular size in oligoasthenoteratozoospermic (OAT) men with a varicocele (Vx).
Purpose
To assess the relation of color Doppler ultrasound (CDU) parameters with testicular size in oligoasthenoteratozoospermic (OAT) men with a varicocele (Vx).
Patients and methods
In all, 500 OAT men were investigated: men without Vx (n = 100), men with left-sided Vx (n = 150), and men with bilateral Vx (n = 250). They were subjected to history taking, clinical evaluation, and scrotal CDU examination.
Results
There was a significant decrease in testicular sizes and a significant increase in size discrepancy in OAT men with left-sided and bilateral Vx compared with OAT men without Vx. Maximum vein diameter, vein numbers, and venous reflux duration of OAT men with bilateral Vx demonstrated a significant increase compared with OAT men with left-sided Vx and OAT men without Vx. Maximum vein diameter, vein numbers, and venous reflux duration in OAT men with left-sided Vx demonstrated a significant increase compared with OAT men without Vx. Maximum vein diameter on the left side demonstrated significant negative correlations with ipsilateral testicular size, right testis size, and total testicular size and a significant positive correlation with size discrepancy. CDU parameters were associated with significant decreased total testicular size in OAT men with bilateral Vx and increased size discrepancy in OAT men with left-sided Vx. Conclusion Vx is associated with a significant decrease in ipsilateral, total testicular size, and increased size discrepancy. CDU parameters were associated with a significant decrease in total testicular size in OAT men with bilateral Vx and a significant increase in size discrepancy in OAT men with left-sided Vx.
Introduction
Varicocele (Vx) prevalence is approximately 15% in postpubertal populations, with the prevalence in infertility clinics approaching 40%. Vx may be associated with a variety of spermatogenetic conditions, ranging from normal semen parameters to moderate oligoasthenoteratozoospermia or azoospermia [1] [2] [3] . Its effect on spermatogenesis in infertile men is often reflected by a low sperm count, decreased sperm motility, and/or increased abnormal morphology being proportionate to its clinical grade [4, 5] .
Vx is often accompanied by testicular growth arrest and reduced volume [6] [7] [8] . Reduced testicular volume means fewer tubules and thus also a lower number of germ cells [9] . A discrepancy between the sizes of two testes secondary to Vx has been demonstrated in different studies [10, 11] . Testicular size was demonstrated to be an important prognostic factor for the outcome of Vx surgery [12, 13] . Most studies on the effect of Vx on testicular size depended on clinical grading and little has been published on color Doppler ultrasound (CDU) parameters on testicular size and/or asymmetry [14, 15] . Stahl and Schlegel [16] concluded that physical examination is limited by intraobserver and interobserver bias and standardized criteria for the ultrasonographic diagnosis of Vx do not exist recommending that Vx grade and venous diameter measured on ultrasound are prognostically useful parameters.
This study aimed to assess the relation of color Doppler parameters with testicular size in infertile men with a Vx.
Patients and methods
In all, 500 infertile oligoasthenoteratozoospermic (OAT) men were included in this study, recruited from the University Hospital after institutional review board approval and informed consent: OAT men without Vx (n = 100), OAT men with left-sided Vx (n = 150), and OAT men with bilateral Vx (n = 250). The exclusion criteria were orchitis, undescended testis, idiopathic testicular atrophy, hypogonadism, and subclinical Vx. All patients were subjected to history taking, clinical examination, scrotal CDU examination, and semen analysis according to WHO guidelines [17] .
Color Doppler scrotal ultrasound was carried out by the second author, a specialized radiologist, using a 7.5 MHz high-resolution linear array transducer (Sonoline Versa plus, Seimens Medical System, Erlangen, Bavaria, Germany) with pulsed and color Doppler capabilities. On gray-scale sonography, the presence of any paratesticular anechoic, tortuous tubular structures or widened spermatic veins were noted. The testis was examined for its size, echogenicity as well as perfusion. Testicular size (ml) was automatically calculated by (length Â anteroposterior Â transverse dimensions Â 0.52). Then, the patient was examined in the standing position. Color mode was used for the evaluation of testicular veins before, at, and after the Valsalva maneuver both for size and reflux. Reflux, whether Valsalva-induced or spontaneous, was considered abnormal if lasted more than 1s. The maximum vein diameter was determined during the Valsalva maneuver, where spectral analysis was used to detect reflux duration [18] .
Statistical analysis
The data were analyzed and expressed as mean ± SD, using Statistical Package for the Social Sciences (SPSS) program version 17 (SPSS Inc., Chicago, Illinois, USA). Unpaired t-test and Mann-Whitney test were used to compare parametric and nonparametric variables between groups. Pearson's correlation test was applied to analyze correlations between numeric variables. Statistical significance was set at P less than 0.05.
Results
Infertile OAT men without Vx had significantly higher right testicular, left testicular, and total testicular size and lower testicular size difference compared with OAT men with left-sided Vx and OAT men with bilateral Vx. OAT men with bilateral Vx had significantly lower right testicular, left testicular, total testicular size, and higher testicular size difference compared with OAT men without Vx. Maximum vein diameter, vein numbers, and venous reflux duration of OAT men with bilateral Vx demonstrated a significant increase compared with OAT men with leftsided Vx and OAT men without Vx (Table 1) .
Maximum vein diameter on left side demonstrated significant negative correlations with ipsilateral testicular size, right testis size, total testicular size, sperm count, sperm motility and significant positive correlation with size discrepancy, sperm abnormal forms in both unilateral and bilateral Vx groups. Sperm count, sperm motility, and significant positive correlation with size discrepancy, sperm abnormal forms. CDU parameters were associated with significant decreased total testicular size in OAT men with bilateral Vx and increased size discrepancy in OAT men with left-sided Vx ( Table 2, Figs 1-7 ).
Discussion
In this study, the presence of Vx in infertile OAT, whether unilateral or bilateral, was associated with a significant decrease in total, ipsilateral, and contralateral testicular size compared with OAT men without a Vx. Decreased testicular size was correlated significantly negatively with CDU parameters of ipsilateral and contralateral Vx, especially maximum vein diameter and reflux duration. In their study, Lipshultz and Corriere [9] observed progressive testicular hypotrophy in patients with Vx on comparing healthy volunteers in their early 20s with patients with a mean age of 30 years. A maximum of 50% of infertile patients with a unilateral Vx were reported to have ipsilateral testicular hypotrophy [19] . Sakamoto et al. [20] added that left clinical testicular Vx is associated with relative ipsilateral testicular hypotrophy in infertile patients. In addition, different researchers have demonstrated decreased testicular size in Vx-associated cases, especially the affected side [21] [22] [23] [24] .
CDU is a noninvasive diagnostic method to evaluate Vx, the size of the pampiniform plexus, and blood flow parameters of the spermatic veins [25] . It was shown that if venous pressure alone increased as in Vx, a reflex increase occurred in the pre-capillary resistance, with diminished testicular blood flow comprising the nutrient supply of the affected organ [26] .
In this work, the left maximum vein diameter was demonstrated to correlate significantly negatively with testis sizes, sum of the sizes, sperm count, and sperm motility and demonstrated a significant positive correlation with size discrepancy and percentage of abnormal forms of sperm. The first study that showed the negative influence of a Vx on testicular size with ultrasoundderived measurements was performed by Zini et al. [27] . Later, Zini et al. [10] confirmed the loss of left testicular size in infertile men with left Vx, mentioning that the degree of left testicular hypotrophy was proportional to Vx grade and maximum internal spermatic vein diameters, with no report on the effect of reflux duration or number of veins. Diamond et al. [28] added that sonographically derived size differentials greater than 10% between normal and affected testes correlated with significantly decreased semen parameters. In addition, grade III Vx was demonstrated to have a greater number of large veins compared with grade I Vx [29] . Shindel et al. [30] reported that the number of veins ligated in Vx repair was correlated positively with an increase in total sperm motility, where the repair of grade II Vx was associated with a significantly greater increase in normal sperm morphology than did the repair of grade I or III Vx. Negative correlation between left (Lt) maximum (max) vein diameter and sum of testis sizes.
Relation of color Doppler parameters with testicular size Taha et al. 9 Patel and Sigman [14] found that the prevalence of testicular size discrepancy was associated with Vx grade, with higher Vx grades having a higher prevalence of testicular size discrepancy (the prevalence of testicular size discrepancy in large, medium, small, and no Vx groups (60.9, 30.8, 19.9, and 13.2%, respectively). Recently, Hassan et al. [31] , in their study on 124 cases, concluded that there are significant decreases in testicular size, testicular perfusion, blood velocity, and testicular artery diameter in infertile men with Vx.
It is concluded that Vx is associated with a significant decrease in ipsilateral, total testicular size, and increased size discrepancy. CDU parameters were associated with a significant decrease in total testicular size in infertile men with bilateral Vx and a significant increase in size discrepancy in infertile men with left-sided Vx. Testicular volume assessment by grey mode scrotal us.
